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Abstract 
The central question of the article is: How do the teachers of Technology Education appraise the possibilities of 
applying creativity in the subject, keeping in mind the content of study? The study is based on a wide-range 
questionnaire survey. To determine the mutual connections between the primary characteristics I used factor analysis. 
The present study showed that teachers understand the importance of the interplay between creativity and mental 
work in school work. In teaching the future citizens of the world the accent is on students' original creative output and 
on creating innovative and interesting teaching objects. The present study showed that teachers understand the 
importance of the interplay between creativity and mental work in school work. Teaching is increasingly becoming 
more student-centred, promoting students' individual development and creativity.  
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1. Introduction 
The aim of the present article is to find an answer to the question on how have the teachers of 
Technology Education assessed the content of Technology Education at different periods and how has it 
changed over years? 
Parikka (1998b) emphasized that in the future society  intensive information society  there is an 
increasing need for the ability of using technology, as well as there is a need for different knowledge. The 
development of science and technology links them in a way that using, servicing, and planning 
technology expects an increasingly higher level of creativity and understanding the notion of technology 
(Parikka, 1998b). It is important to understand what technology is and how it comes to be (Arthur, 2011). 
Considering the ecological aspect of technology gains in strength and versatility and its continual 
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development is progressively amplifying. The ongoing need for innovation gives rise to the need for life-
long learning and teaching. (Parikka, 1998b, 11.)  
A Finnish researcher in the field of Technology Education, Parikka (1998a, 120), elicits the aims of the 
future teaching in the field of technological education, which would evoke readiness in today's youth and 
adults to: 1) make ethically sustainable choices in technological decisions; 2) use the latter resourcefully; 
3) increasingly develop the realisation of a product and devise environment friendly solutions. Today, it is 
crucial for every young person to acquire technological literacy in order to cope with the rapidly 
developing technology of the time. Technological literacy is the ability to use, mange, assess, and 
understand technology (Standard for Technological Literacy: Content for the Study of Technology, 
2007). It is primarily the understanding of technology as an important factor in the development of the 
mankind and an opportunity for individuals to participate in the process and to use its results.  
Also Technology Education tries to follow the changes in the society. Parikka (Parikka & Kantola, 
2001) points out the following changes in the trends of students' technical education:  
 The essence of and the need for manual work has become thinking and designing work rather than 
skilled work. Designing comprises project-centered teaching and planning the process, including 
everyday activities and problem-centered solutions for phenomena. 
 It is important to pay attention to the development of the nature of work, the living environment, and 
technology and to such change-related factors such as the renewing of the values of technology and the 
living environment.  
 Approaches to science and learning have changed in time; a (cognitive) constructive communicative 
approach has been adopted. A young learner is seen as someone, who sets his or her own tasks, who 
uses his or her own activeness and awareness. To a great extent learning is based on the experiences 
the learner has acquired. Teacher no longer mediates the information to the learner, but rather the 
teacher consistently develops different aspects in the learner's thinking and practical activity along 
with his or her active experimentation and exploration. (Parikka, 2001, 19.) 
Technology is multidisciplinary by nature and cannot be limited only to applied science or handicraft 
skills (Järvinen, Karsikas, Hintikka, 2007, 50). The direction and content of Technology Education are 
future-focused, where students themselves are able to find their way in technological applications and 
create solutions peculiar to students.  
2. Background Theories  
Although Technology Education is a very new subject in schools (Rasinen, 2000), we can describe its 
essence as follows. In Technology Education lessons students exercise their analytical thinking and 
technical wit through performing problem-solving tasks, they improve their creativity through designing 
objects, develop their manual skills through making objects (Soobik, 2011b). Acquiring education in 
technology it is possible to naturally develop readiness necessary in the future work life, such as creativity 
and innovation, cooperation skills and responsibility and independent learning, experimental working, 
and making reasoned conclusions (Parikka & Rasinen, 2009, 17).  
It is also necessary to acquire the work culture habits, get to know and follow the occupational safety 
requirements. Technology Education shapes economical use of natural resources, favours initiative, 
having creative ideas and solutions, and enterprising spirit. The development of technology requires 
people to acquire new skills and upgrade their knowledge. Everyday life requires the use of technological 
tools and making competent decisions. This also means looking for information, analysing its content, 
and making decisions. (Soobik, 2011a.) 
Parikka (1998a) accentuated that cognitive level of technological competence is what gives 
technological education its complete or holistic and critical and ethical basis. It is expressed by the 
following: 
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 students need to be given a broad-based view of the technological structures of the society and of the 
interaction of technology, society, and culture 
 teaching must embrace the use of technology in skills necessary in development (creativity, 
innovation, taking risks) and in production and trade flow closely associated with technology. (Parikka 
1998a, 142.) 
It is important that knowledge which one has is applied or put into practice in an innovative, 
ving, 
innovativeness, inventiveness, design, modelling, evaluation, experimental approaches and also creativity, 
aesthetical and ethical aspects. The aim of the activity is that awareness raising, learning and design 
processes are integrated to enable application and create innovative solutions. In technology education 
learning by doing method has a central role in innovative problem solving processes. (Rasinen, Virtanen, 
Miyakawa, 2009, 78.)  
Designer Best (2010, 12) Designing is a human-centered activity that looks for solutions. The 
mentality. Design as a noun refers to form and function, which is the result of a design process . The 
other possibility is to understand design as a creative process, which begins with setting up a task and as 
the end result expects finding a better solution than before. In fact, good design is intelligence made 
visible (Bayley & Conram, 2008, 10). 
Parikka (2003, 9) emphasized that designing is a central part of an overall work process and the action 
of inventing. Its importance in the work process and, indirectly, the time spent on designing well 
 process always comprises two 
closely interlinked parts: product design and planning its manufacturing. On the other hand, one of the 
aims of design is increasingly also the design for recycle and life circle analysis. The skills necessary for 
designing, such as three-dimensional and two-dimensional technical drawing, could be taught in joint 
projects of Technology Education and Arts. In the studies on the process of designing it is characteristic 
that technology particularly uses theories of perceptive and developmental psychology, which explain 
innovative design and modeling, as well as inventing, creative thinking and problem solving. 
Rasinen has studied the experiences of six countries in Technology Education, focusing also on the 
content. The most significant content includes the systems and structures of technology, professions in 
technology and industry, safety practices, ergonomics, design, construction techniques, assessment 
practices, the role and history of technological development, problem-solving strategies, and evaluating 
and valuing the relationship between society and nature (Rasinen, 2003, 45). New content for technology 
education, and the findings of this study suggest that communication, manufacturing, construction, and 
transportation technologies are increasingly represented in the curriculum (Sanders, 2001). 
Current educational thought maintains that to develop a deeper and more holistic understanding, 
learners should become acquainted with an important idea and revisit that idea in a variety of contexts 
(Vries, Hacker & Burghardt, 2010). As a result of the research, the same authors Vries et al. (2010) also 
elicited a new general framework of the Technology Education syllabus that can be approached from two 
aspects. In case of the first or the thematic approach the topics in the syllabus content are planning, 
designing, systems, resources, and human values. The second or the systematic approach also comprises 
two types of content. The first of these includes buildings, manufacturing/production, transport, 
biotechnology, and commun stematic 
ealth, security (p. 17). 
This conception has worked well in science education (Vries, 2010). Working out a similar conception for 
Technology Education presupposes that the two aforementioned aspects be framed up in a cross-
tabulation or a matrix. As a result squares would form in the cross-tabulation that could be tied with 
stages of school and with specific topics and eventually also with study results.  
Järvinen (2011, 35) emphasized following: Teaching technology, it is very important that students 
change from being passive objects into active subjects. Adding to it the idea by John Dewey about 
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learning through doing, we have reached the core of the pedagogy of teaching technology. When teaching 
technology, it is necessary to provide students with the readiness to understand the environment we have 
built (technology) and the principles of operation that are directly linked to it. Teaching technology 
should also give students the opportunity to design, develop, and apply technologies. In technology it is 
necessary to use science, mathematics, art, manual skills, as well as innovative problem solving  all of 
this should also be reflected by the teaching methods. 
Technology Education stresses the systematic, integral or holistic standpoint of the subject. The 
problems pupils solve within the lessons should be related to the pupils themselves, for example to the 
environment they live in, and enable them to create appropriate and meaningful connections (Schwarz, 
1996). Pupils should be given a possibility to explore and focus on their own needs and interests. Pupils 
need to be encouraged to notice and solve problems and shortcomings in their everyday environment and 
they should be given an opportunity to apply the technical knowledge and skills they have previously 
acquired in Technology Education lessons (Adams, 1991). If a young person is able to identify a problem 
and then prove that he or she is able to effectively solve the problem in a way that the result meets his or 
her personal needs, the result is a very positive it is important 
for the child to experience processes, which reflect the actual nature of technology (Layton, 1993). We 
encourage teachers, who teach Technology to try the so called open ended approach. It requires more 
work and preparation as well as open-mindedness and energy to step aside from the habitual school 
process of solving the problem from the very beginning, his or her excitement might be replaced with 
dullness and the lack of interest (Järvinen & Hiltunen, 2000). Järvinen (2011, 35) stresses the importance 
of teachers' encouraging and approving support, pupils need to have the possibility to explore the 
environment people have created through technology. Teachers are obliged to provide pupils with the 
possibility of creating, developing and applying technology tailored to pupils. This is the general idea of 
Technology Education. 
In Estonia in 2011 the National Curriculum for Basic Schools was approved, which includes 
Technology as an individual subject (Põhikooli riiklik õppekava, 2011). Teaching is organized mostly as 
a development cycle of a product. Different stages such as looking for information, designing the product, 
making the product, and introducing it to other pupils are covered. The stress is on creativity (designing, 
improving the product, etc.), maintaining native working traditions (national products, using motifs from 
folk art in decorating the product, etc.) and modern technology. Carrying out project based forms of 
teaching (including those between subjects and spheres of life, cooperation with businesses, and boys and 
girls together) hold an important role.  
3. Research Methods 
The present article focuses on the Technology Education teachers' opinions on the content of 
Technology Education. The study compares and analyses the changes in the content of Technology 
Education and explains the importance of holistic approach for teachers in view of interaction between 
creativity, mind, and hands.  
The study is based on questionnaire surveys carried out on the teachers of Technology Education in 
Estonian general education schools in 2004 and 2011. The questionnaire is based on a survey used by 
Rasinen (2000), which was translated into Estonian and which I improved and added two parts in both 
2004 and 2011 questionnaires. The study conducted in 2004 is marked as Study I and the study conducted 
in 2011 is marked as Study II. Most of the respondents were men; in Study I 149 of the respondents were 
men and 8 were women. In Study II 103 were men and 6 were women. Across the years the gender 
distribution of the teachers of technical subjects has remained the same. A six-point scale was used to 
answer the questions (0 = cannot answer, I don't know; 1 = has not been useful; 2 = has been useful or 
important only to a little amount; 3 = to a certain amount useful or important; 4 = rather useful and 
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important; 5 = very us
results. 
In the present article I focus on the comparison and analysis of the study content of technological 
subjects. The study content block contains 25 questions. Assessing the content of study I asked the 
teachers of technical subjects to form their opinion based on the usefulness of the teaching and on its 
importance in everyday life and to reflect on what is vital in view of the future. In the questionnaire by 
Rasinen (Rasinen 2000, 149) the study content block contained 11 questions and I added another 14; 
altogether 25 substantial questions on the content of Technology Education were posed to the teachers 
Processing the data of the survey I used the statistical data processing software SPSS 18.0. To 
determine the mutual connections of the results of the study content of Technology Education and to 
discover the so called hidden variables (methodology for finding latent characteristics) I used factor 
analysis (principal components). As a result of the study I wish to express the data as a linear network 
related to each other in a certain best way, which would most comprehensively express their preliminary 
interaction. As a model of factor analysis it means that the correlation between the measured qualities is 
reduced into the most comprehensive correlation of the measured qualities and the joint factors (Tooding, 
2007). The aim of the study was to create new and broader factors based on the basic qualities and to 
analyse these. In the results I use the values of factor loads obtained by the rotated factor matrix (Varimax 
method). To describe each factor a frequency table which has been based on the average of frequency 
distribution of basic questions has been used. 
Based on the conceptual (the study content comprises an optimal four to six item block, which in its 
turn is divided into sub-items) and interpretative aspect of the study content of Technology Education 
(Tooding, 2007) and keeping in mind the statistical parameters, the five factor model proved to be the 
most suitable, which was formed on the basis of five basic characteristics or questions. Thus the 25 
characteristics are replaced with five factors, which hopefully will give a more equable and trustworthy 
picture of general views and assessments, if the specific basic characteristics are analyzed separately.  
I gave names to the factors, which most expressively reflect the qualities within the factor, resting on 
the content of Technology Education. In naming the factors I primarily rested on the fact that Technology 
Education is interrelated with practical tasks and pertinent activities and thus the names of the factors are 
associated with teaching.  
4. Findings 
Analyzing the obtained factors and their characteristics in Study I and Study II, it can be noted that the 
results included both similar and different factors. The factor recurring throughout the study with the 
same characteristics is a factor called extra curricular technological activity.  
4.1. Factors and factor scores and frequency tables of Study I  
Based on the analysis of the study content results of teachers' questionnaires in Study I it appeared that 
five factors explained 63% of the whole variability of the basic characteristics. This is high and sufficient 
to presume the five factor model is good. 
4.1.1. Factor  Novel activity                                                                                                                                        
This factor includes novel topics in Technology Education, e.g. information technology, plastic 
materials, mechanics, project works; altogether 7 characteristics. The responses show that 39.1% of the 
teachers believe it is important to use new topics in teaching. Using novel and innovative solutions in 
Technology Education is imperative and inevitable. In factor scores the correlation is the strongest with 
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information technology (factor score 0.782) and electrical studies and electronics (0.749); the correlation 
between occupational guidance is modest (0.541) and hobbies (0.511).   
4.1.2. Factor  Creative activity 
The factor includes characteristics related to creativity, designing, and critical thinking; altogether 6 
characteristics. The responses show that 36.1% of the teachers believe it is useful or important to use 
activities that develop creativity in teaching. However, 34.8% of the teachers do not consider this factor 
particularly important. Factor scores in the factor are rather equable, which shows that in teaching 
creativity, all 6 factors are equally important (constructing 0.683; creating stimuli for learning 0.656; 
generating ideas 0.645; critical and creative thinking 0.640; designing 0.624; electrical tools 0.581). 
Activities related to students' creativity need to be used continually and even more than before.  
4.1.3. Factor  Purposeful activity                                    
The factor includes aspects framed in the general objectives of Technology Education; altogether 6 
characteristics. The responses show that 39.6% of the teachers believe that in teaching it is useful or 
important to use activities that are related to the objectives of Technology Education. However, this factor 
also has the biggest percentage of negative answers, 43.5%. This shows that among teachers, more 
attention needs to be paid to purposeful activity in teaching. The factor has strong correlation with ethics 
and forming ethical convictions (0.789) and forming value judgments (0.785). 
4.1.4. Factor  Extra-curricular technological activity         
The factor includes activities students can carry out at home and in their free time in the field of 
technological activity; altogether 4 characteristics. The responses show that 44.5% of the teachers believe 
it is useful or important that students participate in extra-curricular technological activities. The factor has 
especially high correlation with the quality other house works (0.865) and maintenance and repairing of 
leisure time equipments (0.789) and fixing furniture and home improvement (0.782). The results lead us 
to conclude that teachers believe it is necessary that students cope with technological activities also at 
home and in their free time.  
4.1.5. Factor  Technological activity 
The factor includes wood-work technology and metal work technology; altogether 2 characteristics. 
The responses show that 44.2% of the teachers believe it is useful or important to teach the factor of 
-work 
technology (0.808) than with metal work technology (0.749). This shows that in the teaching content 
using wood materials is predominant and less attention is paid to using metal materials.  
Comparing all the factors, the aspect of usefulness or importance is the highest in the fourth factor or 
extra-curricular activit
was the third. In brief we can conclude that the teaching content in Technology Education must be related 
to ethics and forming value judgments and it should provide students with the basis for coping with 
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4.2. Factors and factor scores and frequency tables of Study II 
Based on the analysis of the study content results of teachers' questionnaires in Study II it appeared 
that five factors explained 65% of the whole variability of the basic characteristics. This is high and 
sufficient to presume the five factor model is good.  
4.2.1. Factor  Purposeful activity  
This factor has the total of 8 characteristics; the previous study had 6. The responses show that 23.4% 
of the teachers believe it is to certain amount useful or important, which compared to other factors is a 
fairly large percentage. This tendency leads us 
more attention than before among teachers. In factor scores the correlation of the factor is the strongest 
with forming ethical work habits (0.710); forming value judgments (0.710); forming ethical convictions 
(0.690) and learning to learn (forming readiness to study) (0.660). 
4.2.2. Factor  Designing and integrating  
The factor includes designing, generating ideas, constructing, integration with other subjects and 
spheres of life; altogether 6 characteristics. Since the factor also includes characteristics, which are from 
non-designin
the teachers believe this factor is rather useful or important. In factor scores the correlation between basic 
characteristics and the factor is the highest in the characteristics of hobbies (0.723) and designing (0.624). 
4.2.3. Factor  Extra-curricular activity 
The factor has an analogous name and characteristics as Study I, and thus we can compare this factor 
with the same factor obtained in the previous study; altogether 4 characteristics. The responses show that 
37.0% of the teachers believe this factor is rather useful or important. This result is smaller than that in 
Study I. And it shows that today it is no longer necessary to perform everything technically at home or in 
the free time, but it is important to know, what to create and where to get necessary help. In factor scores 
the correlation between basic characteristics and the factor is very high in the characteristics of other 
house works (0.902) and (maintenance and repairing of leisure time equipments (0.820). 
4.2.4. Factor  Technological activity 
Also this factor was represented in the previous study; however, it then contained only two 
characteristics, while it now has four, as plastics and the electrical tools were added. The responses show 
that 39.8% of the teachers believe this factor is rather useful or important. Nowadays, processing various 
materials and using different work methods have been added to Technology Education. In factor scores 
the correlation between basic characteristics and the factor is very high in the characteristics of metal 
work technology (0.791) and woodwork technology (0.744). Compared to the earlier study these 
characteristics have switched places in factor scores.  
4.2.5. Factor  Information technology (altogether 1 characteristic). 
 The factor has one characteristic  information technology (0.792). The responses show that 31.6% of 
the teachers believe this factor is rather useful or important. This is logical, as information technology has 
become an integral part of Technology Education. 
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Comparing the factors in Study II it b designing and integr and 
extra-
Technology Education technological activity is continually important, but now it also has the factor of 
designing and integrating. The topicality of extra-curricular activity is worth pointing out.  
5. Discussion and Conclusions 
In the recent years the society has seen increasingly big changes towards information society. In the 
world of work electronic and automatic equipment controlled by computers are increasingly used. The 
fast and changing development of technology can also be seen in the results of the study. Namely, more 
than a half of the teachers favours teaching new topics in 
factor. This factor has strong correlation with information technology and electronics. Also in the second 
ich provides the characteristic with its 
name  information technology. This tendency means that at school more attention should be paid to 
topics that are related to the use of information technology as well as to creating pertinent programs and 
various electronic devices. Students acquire the basic knowledge and skills in technology in Technology 
Education lessons. In the future society  intensive information society  there is an increasing need for 
the ability of using technology, as well as there is need for different knowledge (Parikka, 1998b). 
Acquiring knowledge in technology it is possible to naturally develop readiness necessary in the future 
work life, such as creativity and innovation, cooperation skills and responsibility and independent 
learning, experimental working, and making reasoned conclusions (Parikka & Rasinen, 2009). 
The content of teaching in Technology Education has to be tied to creative activities. The need to use 
constructing, generate ideas, as well as to use creative thinking have equally been pointed out in the factor 
knowledge which one has is applied or put into practise in an in (Rasinen, 
et al., 2009).  
a high correlation with mechanics and other subjects and with hobbies and designing. The characteristics 
of the factor affirm the need for paying more attention to the central component or designing in teaching 
(Parikka, 2003). Designing needs to be seen as a creative process that starts with setting up a task and as a 
result expects finding a better solution than before (Bayley & Conram, 2008). 
recognised by teachers in both studies. However, the importance of purposeful teaching should still be 
stressed among teachers, as this factor has especially strong correlation with ethics and forming value 
judgments. These factors have been pointed out by Parikka (1998a, p. 120), who stresses that the 
objective of the teaching aimed towards the future is indeed ethical principles and ethically based choices 
in technological decisions and increasingly, the realization of a product needs to be based on environment 
friendly solutions, which in turn are based on acknowledged value judgments.  
In both of the studies the correlation between extra-curricular activity on the one hand and domestic 
technical jobs and the maintenance and repairing of leisure time tools on the other hand is very strong. 
Technology Education stresses the systematic, integral or holistic standpoint of the subject. The problems 
pupils solve within the lessons should be related to the pupils themselves, for example to the environment 
they live in, and enable them to create appropriate and meaningful connections (Schwarz, 1996). 
onsiderably changed over the years. 
Whereas in 2004 the relation between wood work technology and metal work technology was considered 
to be significantly high, in 2011 the results showed that plastic materials and electrical tools had also been 
added to the list of characteristics. The researchers Rasinen et al (2009, 78) recognise that the aim of the 
activity is that awareness raising, learning and design processes are integrated to enable application and 
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create innovative solutions. In technology education learning by doing method has a central role in 
innovative problem solving processes. 
Regardless of the new Technology Education sy , 2011) 
and the fact that it already lists all the aforementioned factors along with their characteristics, drawing up 
a new Technology Education syllabus should be considered. It would be feasible to apply the opinions of 
the leading Finnish researchers of Technology Education (Parikka, Rasinen, Järvinen etc.) and the results 
of the study regarding the content of teaching, and the opinions of the researchers, who established the 
concept-context model (Vries, Hacker & Burghardt, 2010, 17) and create a new effective model of the 
content of Technology Education, which would suit the Estonian cultural environment and which by 
stages of study would prescribe the topics teachers need to teach. These topics could also be the basis for 
creating the system of pertinent textbooks.     
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